N umerous investigations have reported that depressive symptoms frequently coexist with persistent pain. Recent epidemiological studies suggest that the coprevalence likely lies in the range of 20% to 25% (1, 2) . Thus, while symptoms of depression may be prevalent in individuals with pain conditions, they do not appear to be an inevitable consequence of pain.
Research has appealed primarily to 'diathesis-stress' formulations to explain how depressive symptoms might arise following the development of a pain condition (3, 4) . Diathesis-stress formulations attempt to explain why some individuals experience significant symptoms of depression as a function of their pain experience while others do not. These models suggest that depressive symptoms arise when vulnerability factors (diatheses) interact with vulnerability-relevant contextual factors (stresses) (5) . It has been suggested that any factor that increases the perceived threat value of pain or the burden of its concomitant losses might serve as a diathesis for symptoms of depression (3, 6) .
Research has identified several psychological diatheses for depressive symptoms. There are indications that negative cognitions, such as catastrophizing, may contribute to the onset or maintenance of depressive symptoms by augmenting the perceived threat of pain (7) . There are also indications that individuals who have a propensity to make internal, stable and global attributions for negative outcomes might be at an increased risk of depressive symptoms (8) . Other vulnerability factors that have been discussed in relation to depressive symptoms include perfectionistic traits, dependency and perceived lack of social support (9) (10) (11) .
Perceived injustice has recently emerged as another factor that may play a role in the development and maintenance of mental health outcomes associated with pain. Perceptions of injustice are likely to arise in circumstances under which an individual has suffered undeserved hardship or irreparable loss (12) (13) (14) . In the context of persistent pain, perceived injustice has been operationally defined as an appraisal cognition comprising elements of the exaggerated severity of loss consequent to injury or pain onset, perceived irreparability of loss, a sense of unfairness and blame (15) .
Injustice-relevant constructs, such as unfairness and victimization, have been suggested to play a central role in the development of depressive symptoms (16, 17) . Experiences of unfairness and victimization might impact depressive symptoms through derogating BACKGROUND: Numerous investigations report that depressive symptoms frequently coexist with persistent pain. However, evidence suggests that symptoms of depression are not an inevitable consequence of pain. Diathesis-stress formulations suggest that psychological factors interact with the stress of pain to heighten the risk of depressive symptoms. Perceptions of injustice have recently emerged as a factor that may interact with the stress of pain to increase depressive symptoms.
OBJECTIVES:
The purpose of the present study was to examine whether perceived injustice moderates the relationship between pain and depressive symptoms. METHODS: A total of 107 individuals with persistent musculoskeletal pain completed self-report measures of pain severity, depressive symptoms, perceived injustice and catastrophizing. RESULTS: A hierarchical regression analysis revealed that the interaction between pain severity and perceived injustice uniquely contributed an additional 6% of the variance to the prediction of depressive symptoms, beyond the main effects of these variables. Post hoc probing indicated that pain was significantly related to depressive symptoms at high, but not low levels of perceived injustice. This finding remained statistically significant even when controlling for pain catastrophizing.
CONCLUSIONS:
The results suggest that perceived injustice augments the relationship between pain severity and depressive symptoms. The inclusion of techniques specifically targeting perceptions of injustice may enhance the effectiveness of interventions aimed at reducing symptoms of depression for individuals presenting with strong perceptions of injustice. individuals' sense of self and violating their assumptive world views (12, 16) . Findings suggest that the experience of victimization uniquely contributes to negativistic cognitive styles that increase vulnerability to depressive symptoms (18) . Several studies have shown that perceptions of unfairness or injustice in nonpatient samples are associated with more severe depressive symptoms (19) (20) (21) (22) . It has been suggested that perceptions of injustice might augment the negative emotional impact of adverse events (23) . Recent research suggests that perceived injustice may be associated with heightened levels of depressive symptoms among individuals with persistent musculoskeletal pain following injury (15, 24) .
It is possible that cross-study variations in the magnitude of the relationship between pain and depression may be due to sample differences in perceived injustice. In other words, perceived injustice might augment the negative emotional impact of pain experience. Cross-study variations in perceived injustice might exaggerate the pain-depression relationship in some studies and obscure the relationship in others.
Research has yet to examine the moderating role of perceived injustice on the relationship between pain and depressive symptoms.
The importance of research addressing the role of perceived injustice as a correlate of the pain-depression relationship is not restricted to theoretical concerns but also has implications for clinical practice. Cognitive-behavioural interventions are currently considered to be the psychological treatment of choice for depressive symptoms associated with pain (25, 26) . However, perceptions of injustice have not been systematically addressed in interventions for depressive symptoms associated with pain (27, 28) . Because depressive symptoms have been shown to contribute to the chronicity of pain conditions (29) , the development of more effective intervention approaches to manage depressive symptoms may also impact positively on recovery from pain-eliciting injuries.
The purpose of the present study was to investigate the moderating role of perceived injustice on the pain-depression relationship. Individuals with persistent musculoskeletal pain completed questionnaires of pain severity, depressive symptoms, perceived injustice and pain catastrophizing. Analyses addressed whether high levels of perceived injustice augmented the relationship between pain and depressive symptoms. Because perceived injustice has been shown to be correlated with pain catastrophizing, analyses also addressed whether perceived injustice acted as a significant moderator of the pain-depression relationship while controlling for pain catastrophizing.
METHODS

Participants
Participants in the present study consisted of 107 individuals (63 women, 44 men) with persistent musculoskeletal pain. The mean duration of pain for the sample was 8.3 years (range three months to 31 years). The mean age of the sample was 41 years (range 20 to 60 years). Approximately one-half of the sample (49%) was unemployed at the time of assessment. The majority of participants (64%) were married or living in a common-law partnership. The majority of participants (60%) had completed some level of postsecondary education.
Procedure
The present study was approved by the Ethics Review Committee of the Centre de recherche interdisciplinaire en réadaptation de Montréal métropolitain (CRIR). Individuals with persistent musculoskeletal pain were recruited through advertisements placed in newspapers and in rehabilitation clinics in Montreal, Quebec. All participants had undergone a medical evaluation to ascertain diagnosis. Participants were invited to sign a consent form as a condition of participating in the study. Participants were asked to provide demographic information, as well as to complete self-report questionnaires assessing cognitive and affective variables related to pain and distress.
Self-report measures
Participants had the option of completing either the French or English version of the measures described below. Ninety-four participants completed the measures in French and 13 individuals completed the measures in English.
Pain severity
Participants rated their present pain severity on an 11-point numerical rating scale, ranging from 0 (no pain) to 10 (excruciating pain).
Depressive symptoms
The Beck Depression Inventory II (BDI-II) (30) was used as a measure of depressive symptoms. On this scale, participants are asked to respond to 21 items describing cognitive, affective and somatic symptoms of depression. Values associated with the endorsed statements were summed to produce a total score, in which higher scores indicate more severe depressive symptoms. Both the English and French versions of the BDI-II have been shown to be reliable and valid measures of depressive symptoms (30, 31) . The BDI-II has also been validated for use with chronic musculoskeletal pain patients (32) .
Perceived injustice
The Injustice Experiences Questionnaire (IEQ) (15) was used to examine pain-related perceptions of injustice. Participants were asked to rate the frequency with which they experience each of 12 pain-related thoughts when considering their pain condition on a five-point scale ranging from 0 (never) to 4 (all the time). Research suggests that the IEQ yields two correlated factors, labelled severity/irreparability of loss and blame/unfairness. Examples of items loading onto the severity/irreparability of loss factor include, "Most people don't understand how severe my condition is", and "My life will never be the same". Examples of items loading onto the blame/ unfairness factor include, "I am suffering because of someone else's negligence", and "It all seems so unfair" (15) . The IEQ has been shown to have high internal and test-retest reliability and to be valid for use among English-and French-speaking individuals with musculoskeletal pain (15, 24, 33) .
Pain catastrophizing
The Pain Catastrophizing Scale (PCS) (34) was used to measure painrelated catastrophic thinking. Participants were asked to indicate the frequency with which they experience 13 thoughts or feelings while they are in pain. Items were rated on a five-point scale, ranging from 0 (not at all) to 4 (all the time). The PCS measures three distinct components of catastrophizing: rumination, magnification and helplessness (34) . Research indicates that both the English and French versions of the PCS have high internal consistency and are associated with increased pain and depressive symptoms (34, 35) .
Demographic variables
Participants responded to questions regarding their age, sex, illness duration, marital status and level of education.
Data analytic approach
Previous findings indicate that the 'severity/irreparability of loss' and 'blame/unfairness' factors of the IEQ are highly correlated (15) . Therefore, for the purpose of the present study, only participants' total IEQ scores were used in the analyses.
T-tests for independent samples were used to compare men and women on study variables. Correlations were computed to examine the associations among pain severity, depressive symptoms, perceived injustice and pain catastrophizing. A hierarchical regression analysis was conducted to examine the moderating effect of perceived injustice on the relationship between pain and depressive symptoms. Because previous research has shown that perceived injustice is correlated with pain catastrophizing (15) , an additional regression analysis examined whether the moderating effect of injustice was significant even when controlling for pain catastrophizing. In both regression analyses, the tolerance and variance inflation factors of the independent variables fell within acceptable ranges (36) .
RESULTS
Sample characteristics
Means and SDs for participants' scores on pain severity, depressive symptoms, perceived injustice, and pain catastrophizing are presented in Table 1 . Mean scores on these measures are comparable with those that have been reported in previous research on individuals with persistent musculoskeletal pain (15) . Women reported significantly higher pain severity and depressive symptoms than men, t (105)=1.98, P=0.05, and t (105)=2.51, P<0.05, respectively. Men and women did not differ significantly with respect to perceived injustice and pain catastrophizing scores.
Correlations among study variables
Pearson product-moment correlations among the self-report variables are presented in Table 2 . Consistent with previous research, pain severity was significantly correlated with pain catastrophizing and depressive symptoms (34) . Also consistent with previous findings, perceived injustice, pain catastrophizing and depressive symptoms were significantly intercorrelated (15) .
Perceived injustice as a moderator of the relationship between pain and depressive symptoms Within a correlational framework, moderation occurs when a third variable affects the strength of the relationship between the independent and dependent variables. Moderation is supported when the interaction between the independent and moderator variables significantly predicts the dependent variable, controlling for the main effects of these variables in the regression equation (37) .
A hierarchical regression analysis was conducted to examine whether perceived injustice augmented the relationship between pain and symptoms of depression (Table 3) . Consistent with the recommendations of Cohen (38) , the main effects of pain severity and perceived injustice were centred before the analysis, and the centred variables were used to compute the interaction term. Pain severity was entered in the first step of the analysis, and contributed significantly to the prediction of depressive symptoms, F(1, 105)=16.36, P<0.001. Perceived injustice was entered in the second step, and added significant variance to the prediction of depressive symptoms, F(1, 104)=19.73, P<0.001. The pain severity-perceived injustice interaction term was entered in the final step, and contributed significant variance to the prediction of depressive symptoms, beyond the variance accounted for by pain severity and perceived injustice, F(1, 103)=9.91, P<0.01. Examination of the beta weights from the final regression equation revealed that the main effects of pain severity, β=0.31, t (106)=3.9, P<0.001, perceived injustice, β=0.33, t (106)=4.1, P<0.001, and their interaction, β=0.26, t (106)=3.2, P<0.01, each contributed significant unique variance to the prediction of depressive symptoms.
Post hoc probing was performed following the significant pain severity-perceived injustice interaction to obtain the simple slopes of pain severity for one standard deviation below (-1 SD; M=13.94) and above (+1 SD; M=36.90) the mean on perceived injustice. Post hoc probing enables an examination of whether the simple slopes are significant and in the expected direction. Post hoc probing of the simple slopes indicated that pain severity was not significantly related to depressive symptoms for participants with low perceived injustice, β=0.07, t (106)=0.6, P>0.05. In contrast, pain severity was significantly associated with depressive symptoms among individuals with high perceived injustice, β=0.56, t (106)=4.9, P<0.001 (Figure 1 ).
The moderating effect of perceived injustice controlling for pain catastrophizing
An additional hierarchical regression analysis was conducted to examine the moderating role of perceived injustice after controlling for pain catastrophizing (Table 4) . Pain catastrophizing was entered in the first step of the analysis, and significantly contributed to the prediction of depressive symptoms, F(1, 105)=65.60, P<0.001. The main effects of pain severity and perceived injustice were entered in the second and third steps, but did not add significant variance to the prediction of depressive symptoms, beyond that of pain catastrophizing, F(1, 104)=2.34, P>0.05 and F(1, 103)=2.15, P>0.05. The pain severity-perceived injustice interaction term was entered in the final step, and contributed significant unique variance to the prediction of depressive symptoms, above and beyond the variance accounted for by pain catastrophizing, pain severity and perceived injustice, F(1, 102)=8.15, P<0.01. Examination of the beta weights from the final regression equation revealed that pain catastrophizing, β=0.45, t (106)=4.7, P<0.001, and the interaction between pain severity and perceived injustice, β=0.21, t (106)=2.9, P<0.01, contributed significant unique variance to the prediction of depressive symptoms.
DISCUSSION
The present study adds to emerging research examining the role of perceived injustice in adjustment to chronic pain. The present study supports previous findings showing significant correlations between perceived injustice, pain catastrophizing and depressive symptoms (15) . The results of the present study extend previous findings in showing that perceived injustice moderates the relationship between pain severity and depressive symptoms.
The current findings suggest that pain severity was significantly associated with depressive symptoms at high, but not low, levels of perceived injustice. In previous research, the magnitude of correlations between pain and symptoms of depression has ranged from r=0.01 to r=0.50 (39) (40) (41) . The present results suggest that cross-study differences in participants' levels of perceived injustice may account for some of this variability. In study samples in which participants have high levels of perceived injustice, the relationship between pain and depressive symptoms might be augmented, while it might be reduced in samples in which participants have low levels of perceived injustice Proceeding from a diathesis-stress framework, perceived injustice might interact with the stress of pain in several ways to heighten depressive symptoms. For example, numerous empirical and theoretical reports have highlighted the central role of loss in the precipitation and maintenance of depressive symptoms (42) (43) (44) . Appraisals of the severity and irreparability of loss have been discussed as central elements of the perception of injustice (15, 45) . The irreparability of loss might also reflect an attributional style toward negative events (ie, stable, global) that is characteristic of hopelessness or helplessness cognitions, both of which have been associated with depressive symptoms (46) (47) (48) . Attempts to derive meaning from injustice might also induce social comparison processes that negatively impact individuals' sense of self. For example, individuals might construe their suffering as the result of personal weakness, deviance or unworthiness of health, compared with others who are pain-free (16). In turn, negativistic selfother comparisons might contribute to depressive symptoms (49, 50) .
Although perceived injustice and pain catastrophizing were strongly correlated in the present study, concepts of blame and unfairness have not been discussed in theoretical frameworks of catastrophizing (51) . There are several plausible explanations for the observed association. Catastrophizing might be a precursor to perceiving injustice, such that individuals might first need to appraise pain catastrophically before viewing it as irreparable. Catastrophizing has been shown to be a strong determinant of pain-related losses, including losses of employment and function (52) . Such loss experiences have been discussed as central to the perception of injustice (45) . Research also suggests that high catastrophizing individuals might be more likely to experience punitive responses from others (53) . In turn, punitive or invalidating responses from others might enhance the perception of being treated unfairly.
While perceived injustice and catastrophizing appear to overlap to a degree, the current finding that the injustice-pain severity interaction predicted depressive symptoms controlling for catastrophizing supports the partial distinctiveness of these constructs. A number of processes that are theoretically unrelated to pain catastrophizing may account for the unique impact of perceived injustice on depressive symptoms. For example, perceptions of injustice entail blame cognitions. Research suggests that blame attributions are likely to incite revenge motives (54, 55) . Revenge motives might contribute to confrontational interactions with insurance representatives, health professionals or family members. Confrontational relationships might be associated with increased stress and reduced quality of support, both of which have been associated with depressive symptoms (56) (57) (58) (59) .
The finding of a nonsignificant association between perceived injustice and pain severity in the present study is consistent with previous research suggesting that perceived injustice is more strongly related to indexes of disability than pain experience (15, 33) . As discussed, the losses engendered by pain, including loss of function, independence and financial security, might be particularly likely to impact injustice perceptions. In the absence of significant loss, pain severity might not be sufficient to incite perceptions of injustice. Beyond the distributive injustice of pain-related losses, individuals might also perceive procedural injustice, which concerns unfairness in the methods, mechanisms and processes of determining outcomes (14) . Irrespective of the degree of pain severity, procedures related to the adjudication of compensation claims, medical treatment decisions, and employment reintegration might be viewed as unfair among individuals with persistent pain conditions (60, 61) .
Anger has been discussed as a common emotional reaction to perceived injustice and there is a large body of literature linking anger to adverse pain-related outcomes, including depressive symptoms (12, 62, 63) . The 'self-silencing' effect of anger suppression might contribute to poor self-esteem and feelings of identity loss, thereby increasing depressive symptoms (64, 65) . Reduced endogenous opioid analgesia associated with anger expression might also increase symptoms of depression through exacerbating pain sensitivity (66, 67) . Future work is needed to specify the relationship among perceived injustice, anger and depressive symptoms.
Recent research has shown a buffering effect of just world beliefs on psychological distress among individuals with chronic pain (68) . Presently, the relationship between perceived injustice, just world beliefs and depressive symptoms is not well understood. To the extent that pain-related injustice perceptions are discrepant with prepain just world beliefs, unsuccessful or self-damaging attempts to reduce one's cognitive dissonance might lead to psychological distress (69, 70) . Research is needed to determine how these constructs influence one another to impact depressive symptoms and other affective responses, including demoralization and anxiety, among patients with persistent pain.
At present, the effective management of perceived injustice in the treatment of individuals with persistent musculoskeletal pain has not been systematically addressed. Cognitive reappraisal techniques for injustice perceptions have been described as potentially useful interventions for individuals with anger-related difficulties (33, 71) . Acceptance-based interventions might help de-emphasize the focus on loss, unfairness and retribution (72, 73) . Existential and narrativefocused interventions may help reduce injustice perceptions by enabling individuals to create positive meaning from their suffering (74, 75) . Future research is needed to determine the effectiveness of these interventions for pain patients presenting with high perceived injustice.
It is important to note that individuals' perceptions of injustice might not simply be mental constructions, but reflective of some degree of actual injustice (15) . For example, patients might face legitimate and continuing inequities in access to services and resources in medical, insurance and employment systems. The recent focus in the pain literature on racial disparities in the receipt of pain treatment might be evidence of one such inequity (76) . In such circumstances, optimal management of perceived injustice might require interventions addressing both individuals' appraisals of their life circumstance and actual systems-based inequities. Several limitations deserve consideration. The correlational design of the present study warrants caution in the interpretation of the direction of causality of the findings. For example, it is plausible that heightened depressive symptoms lead to greater perceptions of injustice. Evidence from one population-based, prospective study suggests that the perception of unfairness is an antecedent to poor mental health (77) . However, future work is needed to determine the prospective nature of the relationship between perceived injustice and depressive symptoms among individuals with persistent pain. Another limitation was the use of a self-report measure of depressive symptoms instead of a structured clinical interview. Because high scores on self-report measures do not necessarily indicate the presence of a diagnosable depressive disorder, it is not clear whether the relationships observed in the present study would apply to individuals with a clinical diagnosis.
In spite of these limitations, the findings of the present study suggest that perceived injustice might augment the negative impact of pain on depressive symptoms among individuals with persistent musculoskeletal pain. Results indicated that the interaction between pain severity and perceived injustice significantly predicted depressive symptoms, independent of the effect of pain catastrophizing. Therefore, the interaction between pain severity and perceived injustice appears to have unique predictive utility. Techniques to specifically target perceived injustice might help reduce the depressive symptoms of patients presenting with strong injustice perceptions.
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